Hepatocellular carcinoma (HCC) rarely originates in extrahepatic liver tissue. Laparoscopic resection is widely used to treat HCC. This report presents a case of a patient with ectopic HCC arising in the left triangular ligament of the liver that was successfully treated by laparoscopic resection. A 59-year-old female presented with an elevated serum alpha-fetoprotein (AFP) level (2,508 ng/ml). Dynamic computed tomography demonstrated a tumor measuring 20 mm in diameter below the left diaphragm just adjacent to the spleen. The tumor showed contrast enhancement in the hepatic arterial phase and became less dense than the liver parenchyma in the portal phase. The patient was diagnosed with ectopic HCC arising in the left diaphragm and laparoscopic surgery was performed. The tumor was located in the left triangular ligament of the liver and had a stalk between the tumor and the liver. The tumor was resected, and the final diagnosis was moderately differentiated ectopic HCC arising in the left triangular ligament of the liver. The patient had an uneventful postoperative recovery and has experienced no recurrence over 18 months after the operation.
Introduction
Extrahepatic liver tissue can arise in various locations such as the gallbladder, intraabdominal ligaments, omentum, retroperitoneum and thorax. The incidence of extrahepatic liver tissue is 0.24-0.47% [1, 2] . Hepatocellular carcinoma (HCC) arising from extrahepatic liver tissue is even more rare; only 46 cases have been reported including the present case. This report presents the case of a patient with ectopic HCC arising in the left triangular ligament of the liver that was successfully treated by laparoscopic resection.
Case Report
A 59-year-old female presented with an elevated serum alpha-fetoprotein (AFP) level (42 ng/ml) detected in a routine medical checkup. Her medical history revealed that she had undergone a hemithyroidectomy for papillary carcinoma of the thyroid. Computed tomography (CT) and abdominal ultrasonography taken at presentation showed no remarkable findings. She regularly received medical checkups. The serum AFP level rose up to 2,508 ng/ml over a two-year follow-up period. She was referred to the hospital for further examination. She had no history of alcohol abuse, and her family history was noncontributory. On admission, her abdomen was soft, without palpable masses. Complete blood counts, serum electrolytes and biochemical markers were within normal limits. The level of prothrombin induced by vitamin K absence or antagonist II (PIVKA-II), carcinoembryonic antigen, carbohydrate antigen (CA) 19-9, and CA 125 were within normal limits. Hepatitis B surface antigen and hepatitis C virus antibody were negative. The indocyanine green retention rate at 15 min (ICG-R15) and coagulation test results were within normal ranges.
Dynamic CT demonstrated a round tumor measuring 20 mm in diameter below the left diaphragm just adjacent to the spleen ( fig. 1) . The tumor showed contrast enhancement in the hepatic arterial phase and became less dense than the liver parenchyma in the portal phase. An angiographic examination revealed the tumor to be fed by the dorsolateral branch of the hepatic artery (A2). CT during hepatic arteriography and CT during arterioportography showed a pattern of early enhancement and washout.
Three 5-to 12-mm trocars were inserted under general anesthesia. The liver had a normal appearance. The tumor was located in the left triangular ligament of the liver and had a stalk between the tumor and the liver ( fig. 2a) . No invasion to the diaphragm or spleen was observed. The tumor was examined using a prototype laparoscopic near infrared camera system (Hamamatsu Photonics K.K., Hamamatsu, Japan), and the tumor showed bright fluorescent signals ( fig. 2b ). The tumor was resected with an adequate margin using electrocautery and ultrasonic shears. Macroscopically, the resected tumor was encapsulated, 20 mm in diameter, and light tan in color. Microscopically, the mass was a medullary and trabecular carcinoma mixed with occasional acinar structures.
The final diagnosis was moderately differentiated ectopic HCC arising in the left triangular ligament of the liver ( fig. 3) . Part of the mass was normal liver tissue containing portal triads. The pedicle connecting the ectopic liver to the liver contained blood vessels. The patient had an uneventful postoperative recovery and was given no postoperative therapy. To date, at 18 months after the operation, she has experienced no recurrence.
Discussion
Ectopic HCC is a rare clinical entity which is defined as HCC arising from extrahepatic liver tissue. Collan et al. classified extrahepatic liver tissue into four types: accessory liver lobe, small accessory liver lobe, ectopic liver, and microscopic ectopic liver [3] . An accessory liver lobe is a large liver lobe attached to the mother liver by a stalk. A small accessory liver lobe is a liver lobe weighing 10-40 g, attached to the mother liver. Ectopic liver is liver tissue which is not connected to the mother liver and usually is attached to the gallbladder or intraabdominal ligaments. Microscopic ectopic liver is a small mass or liver tissue found occasionally on the wall of the gallbladder.
Extrahepatic liver tissue can occur in various locations such as the gallbladder, hepatic ligaments, omentum, retroperitoneum and thorax. The incidence of extrahepatic liver tissue is 0.24-0.47% [1, 2] . Benign or malignant lesions can arise from extrahepatic liver tissue. Benign lesions are less frequent and about ten cases including pedunculated hemangiomas, adenomas and focal nodular hyperplasia have been reported. 46 cases of ectopic HCC were identified including the current case. The patients included 34 males and 12 females with a mean age of 62 years (range 34-81 years). 40 were Asian patients, mostly Japanese. The common characteristics of the majority of these patients, including the present, are that the mother livers were not cirrhotic, that there was neither HBV nor HCV infection and that serum AFP levels were high.
Liver cirrhosis is a precancerous state, and more than 80% of patients in the general population who develop HCC have cirrhosis. In contrast with the general population, cirrhosis of the liver itself was identified in only 8 of the 46 cases with ectopic HCC. Although serologic testing for HBV or HCV is not available for all reported cases, only two patients demonstrated positive HBV marker and five patients demonstrated positive HCV marker. Few of the lesions, including the one observed in the present case, showed normal liver parenchyma around the HCC. The normal liver parenchyma must have been completely replaced by the HCC. Furthermore, the serum AFP levels were higher than 1,000 ng/ml in 20 of 46 patients (43%), which, according to a Japanese survey, is higher than that in HCC (28%) [4] . Based on these findings, HCC could arise in extrahepatic liver tissue before or in the absence of cirrhosis, and it is likely that nonviral factors are involved in the carcinogenesis. The present case had the common characteristics of ectopic HCC described above, i.e., the mother livers were not cirrhotic, there was neither HBV nor HCV infection, and serum AFP levels were high.
Extrahepatic liver tissue could have increased neoplastic potential because the abnormal arterial supply or venous and biliary drainage within the extrahepatic liver tissue may increase the tissue's exposure to various chemical carcinogens [5, 6] . The ectopic HCC was located in the left triangular ligament of the liver in 4 of the 46 patients. Those located in the left triangular ligament, excluding the current case, were revealed because of intraperitonial bleeding due to rupture of the tumor. Rupture of the tumor was observed in 5 of 46 patients. A tumor in the left triangular ligament of the liver may be prone to rupture because of mechanical force generated by movement of the diaphragm.
Ectopic HCCs are surgically resected if possible, with a favorable prognosis. The resection of an ectopic HCC can be curative because the carcinogenetic potential of these tumors is usually limited to the ectopic liver itself [5] . Laparoscopic resection of HCC is a safe and feasible alternative to open surgery if the indications are appropriate [7] . As a result, two cases were thus identified, including the present case, of laparoscopically resected ectopic HCC [8] .
A novel ICG fluorescence imaging technique can be used to visualize HCC [9] . ICG is intravenously injected at a dose of 0.5 mg/kg body weight several days before surgery. HCC nodules show bright fluorescent signals that can be visualized during surgery and completely removed with negative margins under the guidance of a prototype laparoscopic near infrared camera system (Hamamatsu Photonics K.K., Hamamatsu, Japan), which activates ICG with emitted light at a wavelength of 760 nm and filters out light with a wavelength below 820 nm [10, 11] . The ectopic HCC in the present case showed bright fluorescent signals, which were easily detected by PDE. Although the mechanisms that mediate the accumulation of ICG in HCC nodules remain unclear, it is thought that ICG accumulates in regions of tissue possessing leaky capillaries or of the disruption of bile secretion [9] .
In conclusion, laparoscopic resection is a safe and minimally invasive surgical method to remove an ectopic HCC arising in the left triangular ligament of the liver. 
